

























	 Acid‐base	 titration	 requires	 indicators	 to	 show	 color	 change	 at	 each	 pH	 interval.	 Syntheticindicators	applied	recently	have	some	negatives,	such	as	chemical	pollution,	availability	and
expensive	 production	 cost.	 Effort	 to	 obtain	 natural	 product‐based‐indicator	 from	 corolla	 of
Roselle	 (Hibiscus	 sabdariffa	 L.)	 has	 been	 conducted.	 Firstly,	 anthocyanin	 contained	 in	 the
Roselle’s	 corolla	 was	 identified.	 Then,	 the	 indicator	 was	 obtained	 by	 extracting	 the	 corolla
consecutively	 with	 n‐hexane,	 ethyl	 acetate	 and	 methanol‐HCl	 0.5%.	 Then	 the	 filtrate	 was
evaporated	at	65	oC.	The	obtained	indicator	was	applied	 in	weak	base‐strong	acid	and	weak















months.	 This	 plant	 has	 different	 names	 in	 several	 countries,	
such	 as	 rozelle,	 sorell,	 red	 sorell	 (England),	 oiselle	 de	 guince	
(France),	 rose	 de	 Jamaica	 (Spain),	 karkade	 (South	 Africa),	
karkade	 (Arab)	 and	 krachiap	 daeng	 or	 wolof	 (Thailand).	
Roselle	 (Figure	 1)	 biologically	 can	 be	 classified	 as	 follows:	
Kingdom:	 Plantae,	 Subkingdom:	 Tracheobionta	 Divisi:	






Dried	 petal	 of	 Roselle	 is	 mainly	 used	 for	 food,	 beverages	
(tea)	as	well	as	food	coloring	agent,	as	it	has	been	known	that	it	
contains	 anthocyanins,	 delvinidin‐3‐monoglucosyde	 and	
cyanidin‐3‐monoglucoside	 [1,2].	 Anthocyanins	 are	 generally	
found	 in	 red,	 purple	 and	 blue	 flowers.	 Anthocyanins	 tends	 to	
have	no	color	in	solution	with	neutral	pH	value,	intense	red	in	
very	 acidic	 solution	 (when	pH	 is	 increased	 to	 neutral	 pH,	 the	
color	 will	 begin	 to	 fade	 even	 be	 colorless)	 and	 blue	 in	 basic	
solution	 [3,4].	 The	 application	 of	 red	 anthocyanin‐contained‐
flower,	 likes	 Roselle,	 has	 not	 been	 optimal	 yet.	 Corolla	 of	
Roselle,	 as	 an	 example,	 usually	 thrown	 away	 as	 waste.	
Therefore	 a	 research	 to	 proving	 that	 corolla	 of	 Roselle	 has	
anthocyanins	 and	 these	 natural	 indicators	 are	 needed.	 This	
mainly	 due	 to	 the	 synthetic	 acid‐base	 indicators	 like	 methyl	
orange	 and	 phenolphthalein	 have	 some	 negatives	 such	 as	
availability	and	expensive	production	cost	[5].	Those	facts	lead	
to	the	laboratory	works	(especially	in	the	topic	of	acid‐base)	at	





well	 as	 to	 apply	 the	 obtained	 indicator	 in	 acid‐base	 titration:	







The	 chemicals	 used	 in	 this	 study	were	 sodium	hydroxide,	
ammonia,	 acetic	 acid,	 hydrochloric	 acid,	 sodium	 bicarbonate,	
Pb‐acetate,	 methyl	 orange	 (mo),	 phenolphthalein	 (pp),	 n‐
hexane	 and	 methanol.	 All	 chemicals	 were	 purchased	 from	 E.	
Merck	with	high	quality	grade.	Roselle	 (Hibiscus	 sabdariffa	 L.)	
was	obtained	from	Trisik,	Kulon	Progo,	Yogyakarta,	Indonesia.	
Identification	 of	 this	 plant	 was	 conducted	 in	 Laboratory	 of	
























The	 instruments	used	 in	 this	 study	were	 shaker	 (IKA®	KS	
130	basic),	 rotary	 evaporator	 (Buchii	R‐124),	Buchner	 funnel,	
pH‐meter	 (Hanna	 HI‐8314),	 micro	 buret	 (JENCONS	 Scientific	
USA),	micro	pipette	(SOLOREK	Swiss),	pipette,	magnetic	stirrer,	















Corolla	 of	 Roselle	 (500	 g)	 was	 washed	with	 aquades,	 cut	
into	 small	 pieces	 and	 extracted	with	2.5	 L	 of	 n‐hexane	 for	 20	
hrs.	The	extract	was	filtered,	while	the	residue	was	re‐extracted	
using	 2.5	 L	 of	 ethyl	 acetate	 for	 20	 hrs.	 Next,	 the	 residue	was	
extracted	 with	 methanol‐HCl	 0.5%	 (2.5	 L)	 for	 20	 hrs.	 The	







In	 this	 research,	 titration	 procedures,	 preparation	 and	
selection	 of	 reference	 indicators	 were	 based	 on	 Day	 and	
Underwood	[6].	Into	Erlenmeyer,	as	much	as	45	mL	of	NaHCO3	
solution	and	10‐20	drops	of	indicator	of	Roselle’s	corolla	were	
placed,	 where	 the	 solution	 turned	 green.	 The	 mixture	 was	
titrated	with	standardized	HCl	0.1	N.	The	titration	was	stopped	






Acetic	 acid	 (45	 mL)	 and	 10‐20	 drops	 of	 Roselle’s	 corolla	
indicator	were	putted	 in	erlenmeyer	and	 the	color	of	 solution	
would	turn	pink.	The	solution	was	titrated	using	standardized	
0.1	N	NaOH.	Titration	was	stopped	when	 the	color	of	solution	







The	 color	 of	 extract	 of	 Roselle’s	 corolla	 was	 red.	 UV‐Vis	
analysis	 (Figure	 2)	 gave	 absorption	 at	 the	 maximum	
wavelength	 (λmax)	 of	 536	 nm	 (Band	 I)	 and	 281	 nm	 (Band	 II).	
This	 characteristic	 of	 absorption	 indicated	 that	 the	 extract	 of	
Roselle	 corolla	 contained	 anthocyanin	 of	 cyanidin	 [3,7,8,9].	
Anthocyanin	can	be	readily	distinguished	from	other	flavonoid	
classes	 by	 performing	 color	 test	 and	 UV‐Vis	 analysis	 (λmaks).	










Color	 test	 using	 NH3	 vapor	 showed	 that	 before	 exposure,	
the	 extract	 gave	 red	 color,	 while	 after	 exposure,	 it	 was	 blue.	
























Volume	(0.1	N	NaOH,	mL)	 Color	change Volume	(0.1	N	HCl,	mL)	 Color	change
Roselle’s	corolla	extract	 45.30	±	0.350	 Red‐green,	pH:	5.85‐9.55	 45.38	±	0.35	 Green‐red,	pH:	4.19‐3.09	
Phenolphthalein	 45.23	±	0.342	 Colorless‐red,	pH:	5.70‐	9.10	 ‐	 ‐	









Results	 of	 application	 of	 Roselle’s	 corolla	 extract	 as	
indicator	 in	weak	base‐strong	acid	and	weak	acid‐strong	base	
titrations	were	tabulated	in	Table	1.		
Color	 change	 of	 indicator	 of	 Roselle’s	 corolla	 extract	 in	
weak	 acid‐strong	 base	 titration	 was	 red‐green	 with	 the	
titration’s	 end	 point	 of	 7.30‐9.55.	 On	 the	 other	 hand,	 Roselle	
indicator	 gave	 color	 change	 of	 green‐red	 in	weak	 base‐strong	
acid	titration	with	the	end	point	of	4.19‐3.09	(Table	1).	The	pH	
range	of	 the	 reference	 indicator	of	pp	and	mo	are	8.0‐9.6	and	
4.4‐3.1,	respectively	[6].	The	results	showed	that	the	pH	range	
of	 Roselle	 indicator	was	 in	 the	 range	 of	MO,	 thus	 this	 natural	
product	could	be	applied	as	indicator	in	weak	base‐strong	acid	





Anthocyanin	 (Structure	 I),	 in	 acidic	 condition	 was	 red.	
When	pH	increased	(pH	<	4),	colorless	carbinolbase	(III)	would	
be	formed.	Tautomer	occurred	to	produce	chalcone	(IV).	At	pH	
<	6	 the	 structure	 changed	 into	 anhydrobase	 (II).	 Extension	of	
conjugation	in	this	structure	gave	color	change	to	be	blue	with	
stronger	 intensity	 and	 maximum	 wavelength	 of	 λmax	 610	 nm	
[11].		






















































As	 an	 example	 is	 phenolphthalein,	 which	 undergo	 ionic	
equilibrium	 that	 lead	 color	 change	 from	 colorless	 in	 acidic	
condition	to	red	in	basic	condition.	The	color	change	occurs	due	









would	 undergo	 isomerization	 into	 chalcone	 (c)	 via	 water‐
catalyzed‐tautomerization.	 Then,	 if	 a	 base	 attacks	 hydrogen	
atom	of	hydroxyl	group	(Step	b),	quinoid	will	be	formed	(Figure	
9).	 The	 formation	of	 quinoid	would	 extend	 the	delocalization,	
thus,	gave	color	change	from	red	in	acidic	condition	to	green	in	
basic	condition	[13,14].	Therefore,	based	on	Table	1,	extract	of	









utilized	 as	 indicator	 in	 acid‐base	 (weak	 acid‐strong	 base	 and	
weak	 base‐strong	 acid)	 titration.	 The	 extract	 displayed	 red	




where	 its	 structure	 bearing	 flavilium	 cation.	 The	 Roselle	
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